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(g) Clip for surgical purposes. 



The invention relates to a dip for surgical purposes, made from bendable wire-like material. 
Conventional dips have an essentially rectiiinear base from each end of which a limb projects. Upon 
application in endoscopic operations, i.e. when the dips are pushed forward through trocar cannulas, it 
is disadvantageous that the rectilinear base can only be so long that it can be pushed forward 
transversely through a trocar cannula. As a result, only small dips have been usable thus far with prs-set 
trocar diameters. According to the invention, a dip is so designed that the base Is shaped bent 
badwards, starting from its centre section, on both sides, opposite to the direction of the limbs (42, 44), 
so ^r that the ends (12, 14) of the base touch or come dose to each other, base (10) and limbs (42, 44) 
fonming an essentially H-shaped contour. The bent-back configuration effects a substantial reductton in 
the lateral extensk)n of tiie dip when it is pushed forward tiirough the trocar cannula, so that 
endoscoplcally larger dips than usual can be set with a suitable dip setter. 
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The invention relates to a clip for surgical purposes, especially for the tnlnging together of bundles of ves- 
sels and tissue structures under endoscopic operation conditions, said dip being made from bendable wire- 
like material and having a base and limbs projecting from each end thereof, said base being shaped bent back- 
wards opposite to the direction of the limbs. 

5 Mechanical wound closures by means of dips are used In practically all surgical areas in order to bind tissue 
and hdd it together, fbr example during anastomoses In the whole digestive tract, from the oesophagus to the 
rectum, and generally when setting dip sutures. The dips applied in such cases are nr^de from bendable wire- 
like material and are bent into a dosed form, which firmly endoses the tissue lying in between, In the area of 
application by using a dip-setter. Such dips and clip-setters are known for example firom the complete Ethlcon 

10 catelogue published in 1989, pages 119 to 127. 

The dips are kept ready in the setters in a form which largely corresponds to that known from office staples. 
The lower part of Figure 6 shows a correspondingly formed conventional dip. It has a rectilinear bottom side 
or base 1 0, from the two ends 12 and 14 of which extend limbs 42 and 44, projecting essentially at right angles. 
In use, the dip Is bent into the dosed shape shown In the upper part of Figure 6 with the help of the setter 

15 and wraps round the tissue lying in between. The dosed dip Is essentially rectangular in shape, the limbs es- 
sentially forming the upper side of the rectangle and the former base becoming the bottom and the two sides 
of the rectengle. 

Surgical dips are also used In modern minimally invasive operation techniques. In these operations, mostiy 
called endoscopic or laparoscope, the Instruments needed for operative measures are introduced into the body 

20 through one or more trocar cannulae to the operation araa. for example into the abdominal cavity, and con- 
trolled there under endoscopic monitoring. The trocar cannulae have a small diameter in orderthat only minimal 
wounds occur when the trocar cannula is introduced through the abdominal wail; the two sizes most often used 
by surgeons altow passage of 5 mm and 10 mm instruments. Clip setters which are to be used endosooplcally 
must likewise be Introduced Into the operatton area through such trocar cannulae, the dips contained In the 

25 setter lying with their rectilinear bottom sides perpendicular to the longitudinal axis of the trocar cannula in the 
case of known setters and being pushed forward in this position with the setter. This produces the condition 
that the length of the base must always be less than the Internal diameter of the trocar cannula. Since, for 
medical reasons, the trocar diameters are limited and there are pre-set standardizations for 5 mm and 10 mm 
trocars, the problem to date has been that only clips with a relatively small base length and thus with a small 

30 perimeter and small overall size can be used in endoscopic operations through trocar cannulae. 

The lower part of Figure 6 shows a conventional dip prior to setting. It has a straight bottom side or base 
10 from whose ends 12 and 14 limbs 42 and 44 project respectively, it is easy to see that much of the perimeter 
of the finally formed, essentially rectangular dip in the upper part of Figure 6 comes from the originally straight 
base 10. The height (h) and width (b) of the dosed rectangular clip are approximately linked to the length of 

35 the base 10 prior to setting (Uase) through the relationship b + 2 h Uase if one assumes that the bottom side 
and the two sides of the set clip are formed from the base 1 0. A dip which has, for example, a wkith b = 8 mm 
and a height h 8 mm after setting would. If formed conventionally, have a base length of some 20 mm. The 
dip to be Introduced with ite base transversely through a trocar cannula would thus require a trocar cannula 
with an Internal diameter of more than 20 mm. Trocars of this size are not available as standard and their use 

40 would also not be generally desirable as, when they are applied, the advantages of minimally invasive surgery 
would be largely lost. 

From German Patent No. 32 04 532 a surgical dip made from bendable wire-like material Is know. In which 
before setting the base does not run along a straight line but Is bent backwards, opposite to the direction of 
the limbs. In this way the free ends of the limbs and the vertex of the base lie approximately along one line. 
45 Because of this shape, before setting the dip is somewhat more compact than the dip described before, which 
has a straight base. The extension of the dip measured transversely with respect to the limbs is, however, 
again signlflcantiy greater than the extension measured In the direction of the limbs so that introducing such 
dip would require an unadvantageously large trocar cannula too. 

It is thus the object of the invention to provide a surgical clip which is introdudbie with a setter through a 
50 trocar cannula having a pre-set dianrteter and which surgical dip Is bendable Into a dosed form having a larger 
perimeter than conventk>nal dips. 

This object Is achieved thanks to the dip with the features of dalm 1. Advantageous versions are given 
In the dependent daims. 

The shaping of the dip according to the invention allows a dip with a much greater base length than Is 
55 the case with the conventional configuration to be pushed forward through a trocar cannula with a given in- 
ternal diameter. Clips with a greater periphery, i.e. thicker dips, can thereby be used with the available trocar 
cannulae In endoscopic operations. The dip Is so shaped according to the invention that the conventionally 
rectilinear bottom side or base Is formed bent back on Itself, so that its ends touch or at least come dose to 
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each other. The limbs project, preferably bent slightly backwards, from the brought-together ends. In this way, 
the base and the limbs essentially form the shape of the capital Greek letter on^a (O). The bent-back design 
of the base essentially reduces the effective lateral extension, critical for transport through the trocar cannula, 

5 transversaily with respect to the transport direction (trocar axis), so that laiiger dips are introduclble into the 
operation area for a gh^en trocar diameter. 

The invention is described below with reference to the drawings, which show. 
Figure 1 a first embodiment in plan view of a clip formed according to the invention; 

Figure 2 another embodiment of a dip in plan view; 

10 Figures 3 a) to 3 d): plan views of chronologically successive forms during setting of the dip; 
Figure 4 a side view of the distal end of a dip setter In partial section; and 

Figure 5 a plan view of the clip setter from Figure 4 In partial section. 

Figures 1 and 2 show embodiments of the dip according to the invention which are introducible through 
a trocar cannula. The dip shown in Figure 1 obtains its bent-back form through first essentially rectilinear seo- 

16 tions 16 and 18 which extend to both sides from a central bend or kink 21 at the top, and second essentially 
rectflinear sections 20 and 22 attaching respectively thereto. The first and second essentially rectilinear sec- 
tions 16, 18, 20, 22 together form an essentially dosed, rhombus-like contour. In the embodiment represented, 
the first rectilinear sections 16 and 18 form an angle a, and the first and second rectilinear sections 18 and 
22 as weil as 1 6 and 20, respectively, form an angle p, both roughly corresponding to a right angle. The second 

20 essentially rectilinear sections 20 and 22 change continuously at their lower end into a curve to which the out- 
wardly curved limbs 24 and 26, respectively, are continuously attached. 

The dip represented is symmetrical In relation to a straight line which runs through the tip 21 of the dip 
and through the contact point of the limbs 24 and 26. The wMth whteh is essential for the passage through 
the trocar cannula, i.e. the lateral extension in relation to the symmetry straight line, is much reduced by the 

25 shaping according to the invention compared with conventional dips. A dip which Is 8 mm wide and 6 mm high 
after setting has merely a width B - 6 mm and a height H = 10 mm with the shaping according to the inventton, 
which is to be compared with the base length, i.e. the effective width, of 20 nrtm in the above example for a 
conventional dip. This makes the considerable reduction in width, and thus the use of larger dips in the current 
trocar cannulas, immediately dear. It can also be seen that the reduction in the lateral extension is achieved 

30 at the cost of a greater extension In the length or height The clip is advantageously formed In such a way that 
the maximum lateral extension in relation to the symmetry straight line in the area of the bent-back base and 
of the limbs is the same, namely the width In the transitional region between the first and second rectilinear 
sections 1 6, 20 and 18, 22 and at the outside tips of the limbs 24, 26. 

Figure 2 shows a second embodiment of a dip according to the invention. At its tip, the dip has a bend or 

35 kink 1 1 in the centre of the base, which corresponds to the kink 21 from the embodiment in Figure 1 . in prindple. 
the base 10 can also be shaped throughout with continuous curvatore, but the configuration with a kink 11 or 
21 at the tip is advantageous, as is explained further below. In the embodiment represented, continuously 
curved sections 15 and 17 extend to both sMes from the kink 11, which sections, after exceeding a maximum 
lateral extension, run together again and touch or come close to each other with their respective end sections 

40 12, 14. in this embodiment rectilinear timbs 42 and 44 extend from these. 

Figures 3 a) to 3 d) display chronologically successive stages In the setting of the dip, in order to illustrate 
how it functions. Figure 3 a) shows as storting point a dip 100 which largely agrees with the embodiment finom 
Figure 1. The dip 100 Is pushed forward through the trocar cannula in a clip setter, as described below, the 
dips 1 00 lying arranged one behind the other in a magazine or cartridge. The dips are positioned in a manner 

45 so that the tip 21 of one respective clip lies between the limbs 24, 26 of the next dip. Figure 3 b) shows the 
next stege in the shaping of the clip, after the dip is pushed to the distal tip of the dip setter, which is indicated 
diagrammatically and described in more detail below. The dip 100 is pushed forward to the tip of the setter 
and held there by a damping apparatus comprising an anvil 132 and a movable damping jaw 120. It will be 
seen that the first rectilinear sections 16 and 1 6 He against the angled front face of the anvil 1 32. The second 

50 rectilinear sections 20 and 22 are already spread apart by a damping jaw 140 which was inserted from behind 
between the limbs 24 and 26 and damps the tip 21 firmly against the anvil 132. 

In the next step in Figure 3 c), a sliding sleeve 110 engages from behind at the outward-standing sections 
22, 26 and 20, 24 and is pushed further forward against the held clip 1 00, as a result of which the dip is bent 
forward around the anvil 132. In this embodiment the first rectilinear sections 16, 18 He against the anvil 132 

55 and form the bottom side for the dip to be shaped. The second rectilinear sections 20 and 22 are bent forward 
by sliding sleeve 110 until they adopt the position shown in Figure 3 d). The second rectilinear sections 20, 22 
project as sides essentially perpendicularly from the bottom side 16, 1 8 formed with a slight kink in the cenfre. 
At the top side, the dip is dosed by the slightiy curved limbs 24 and 26. Overall, a shape results which is rem- 
iniscent of the capital letter B, a configuration which has proved advantageous in practice. After the dip has 
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been set in the shape shown in Figure 3 d), the tissue lying In between holds safely together. 

It can be seen that the configuration of the dip with a kink 11 or 21 in the embodiments of Figures 1 and 
2 has, inter alia, the advantage that the dip is more easily posltionable In the correct position In front of an 
5 anvil 132 with a complementarily angled surface, the kink being pushed into the recess of the angled front 
surface 134 of the anvQ 132. 

The dip preferably consists of a wire with a rectangular cross section of 0.5 mm x 1 mm, made from a ti- 
tanium alloy. Proposed as preferred dimensions for the dip in Figure 3 a) are a width of B = 6 mm and a height 
of H = 10 nrun, which gives a set clip in Figure 3 d) with a width of roughly b = 8 mm and a height of roughly h 
10 - 8 mm. 

Figures 4 and 5 show a dip setter in which the distal end of the setter to be introduced through the trocar 
cannula Is represented In side view In Figure 4 and In plan view in Figure 5. The setter has an elongated support 
rod 130 which carries at Its distal end a projecting anvil 132 which is designed with a slightly angled front face 
134. Seated on the guide rod 130 is a magazine 120 in which a supply of dips 100 is held ready. The dips 

19 100 are arranged lying one behind the other in a row In the magazine 120, so that the tip of each omega-shaped 
dip 100 lies between the limbs of the dip in front of it The row of dips is advantageously biased by a pre- 
stressing force, for example by a spring which presses the dips against each other and forward, so that the 
respective firontmost dip is brought Into the area of the dip-shaping or dip-setting mechanism of the apparatus. 
Also provided is a damping jaw 140 whteh is designed with a front tip in order to engage in the recess of the 

20 angled surfece 134 of the anvil 132^ Clamping Jaw 140 is displaceable in longitudinal directton on the guide 
rod 130 and guided under the dips 100 In the magazine 120, so that when clamping jaw 140 is drawn back 
the frontmost dip drops into the corresponding space between anvil 132 and damping jaw 140. Guide rod 130, 
magazine 120 and damping Jaw 1 40 are endosed by a sliding sleeve 110 which is displaceably guided in long- 
itudinal directton. 

25 For actuation, the dip setter has at its proximal end (not shown) an actuation mechanism which can com- 
prise, for example, two oppositely swivellable grips which lie in the user's hand. One of the grips is firmly con- 
nected to the guide rod 130 and the other swiveiiably attached thereat, the swivelling of the second grip trans- 
mitting movements onto the damping Jaw 140 and the sliding sleeve 110. Toactuate the dip setter, the second 
grip is swivelled, as a result of which the clamping jaw 140 is drawn off from the anvil 132 so that a free space 

30 forms between them. The frontmost clip 100, which is pushed forward by the following dips, slides into this 
free space, said firontmost dip remaining on the support rod 130 with the tip before the anvil 132. The move- 
ment of damping jaw 140 continues, so that after dip 100 has slid between anvil 132 and damping jaw 140 
the latter is pushed forward again, as a result of whteh it moves with Its tip between the limbs of dip 100 and 
bends the latter upwards. Delayed against the backward and forward movement of damping jaw 140, sliding 

39 sleeve 110 is pushed forward by the actuation mechanism in order to dose the dip in the manner shown in 
Figure 3 d). Sliding sleeve 110 then returns to its rest position and anvil 1 32 is likewise drawn back in order to 
release the set clip. 

The clips 100 are aligned in the magazine 120, each kept ready with the tip engaging In the end section 
of the dip in front of it, a typical magazine size having provision for ten dips. The magazines can easily t>e 

40 made from plastics and insertable Into the dip setter, in such a configuration, the setter with the grip and dip- 
setting mechanism is a reusable Instrument into which, for the use In question, a magazine 120 with the clips 
100 according to the invention is inserted. 



4S Claims 

1. Clip for surgical purposes, made from bendabie wire-like material, which has a base (10) and limbs (42, 
44) projecting at its respective ends (12, 14), said base being shaped bent backwards opposite to the di- 
rection of the limbs, characterized in that the base (1 0) is shaped bent backwards, starting from its center 

so section, on both sides, opposite to the direction of the limbs (42, 44), so far that the ends (12, 14) of the 

base touch or come dose to each other, base (10) and limbs (42, 44) forming an essentially n-shaped 
contour. 

2. Clip for surgical purposes according to daim 1 , characterized In that the shape formed by the base (1 0) 
55 and limbs (42, 44) is essentially symmetrical In relation to a straight line passing through the centre of the 

base (10) and centrally between Its ends (12, 14). 

3. Clip for surgical purposes according to daim 2, characterized in that the limbs (42, 44) are bent back 
so far that the clip, in the area of the limbs (42, 44), has - in relation to the symmetry straight line - the 
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same maximum lateral extensbn as In the region of the bent-back base (10). 

4. Clip for surgical purposes according to one of the preceding daims, characterized In that the base (1 0) 
has a Idnic (11; 21) in its centre. 

5b Clip for surgical purposes according to daim 4, characterized In that a respective first, essentially reo- 
tillnear section (1 6, 1 8) extends from t he Idnk (21 ) in the centre of the base (1 0) to each side, saki sections 
forming an essentially right angle. 

6. Clip for surgical purposes according to daim 5» characterized in that in each case the first essentially 
rectilinear section (16, 18) passes via an essentially rectilinear kink into a second essentially rectilinear 
section (20, 22). as a result of which the second essentially rectilinear sections run onto each other. 

7. Clip for surgical purposes according to one of the preceding dalms, characterized In that the limbs (24, 
26) are shaped with a curvature which is opposed to the curvature of the base (10). 

8. Clip for surgical purposes according to one of the preceding dalms, characterized In that the dip is made 
from a titanium alloy or stainless steel. 
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FIG.6 
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